Background-The clinical features of newly diagnosed Japanese patients with Takayasu arteritis and its age or sex specificities are unknown. Methods and Results-We analyzed information from nationwide registration forms submitted by patients with Takayasu arteritis between April 2001 and March 2011 as part of a research program by the Japanese Ministry of Health, Labor and Welfare. Among the 7779 patients who submitted their forms, 1372 newly registered patients with Takayasu arteritis were enrolled; 83.8% were female. The median age at onset was 35 years, which was significantly higher in male patients (median, 43.5 years) than in female patients (median, 34 years; P<0.001). Local symptoms and findings were most commonly observed in the cervicobrachial area, with more complaints in the head or neck than in the upper limbs. Approximately 85% of the patients had vascular involvements in the aortic arch or its major branches; many young female patients had localized lesions. Although male patients had extensive aortic lesions or aneurysms with more complications, localized abdominal lesions were relatively more frequent in male patients with age at onset >40 years than in other agesex groups. Disease statuses were severe in patients who registered at ≥1 year after onset. 
T akayasu arteritis (TA) is an intractable disease with an unidentifiable cause involving inflammation of the aorta and its major branches that can cause occlusive or aneurysmal degeneration. The clinical presentations of TA patients vary greatly, depending on the vascular involvements and the degree of disease progression, which makes definitive diagnosis difficult and delayed.
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To facilitate early diagnosis and to identify its origin, the epidemiology and pathophysiology of TA have been studied globally. In Japan, TA is one of the "specified rare and intractable diseases" surveyed in the Specified Disease Treatment Research Program of the Ministry of Health, Labor and Welfare. Patients submit the prescribed nationwide registration form after receiving the diagnosis of TA according to the Japanese diagnostic criteria, 1 completed by a clinician with angiographic images. If patients are confirmed and registered as TA patients, the government covers most of the patients' share of medical expenses for 1 year with the requirement of renewing their confirmation and registration annually. The last survey was performed in 1998 at 97 selected main hospitals using this system designed for large epidemiological studies. 1 The male:female ratio was 1:9, and vascular involvements were most commonly observed in the aortic arch or its branches.
As for the global epidemiology, female patients and cervicobrachial vascular involvements are predominantly observed in Korea, western Europe, and the United States. [2] [3] [4] [5] [6] [7] [8] [9] Male patients and localized abdominal lesions are frequently seen in southeastern Asia, China, and southern Africa. 2, [10] [11] [12] [13] [14] [15] Sharma and Jain 16 reported that hypertension and abdominal aortic lesions were observed more frequently in male patients, whereas cervicobrachial vascular involvements were more often seen in female patients. TA has also developed in young people in all countries. 7, 17 Therefore, the age at onset of ≤40 years was an obligatory criterion in the first clinical diagnostic criteria suggested by Ishikawa. 18 Although early onset is still a criterion used favorably for TA diagnosis, the mandatory criterion of age was removed 1, 19, 20 because patients with elderly onset have recently been reported. 4, 6, 7, 21, 22 A French study showed that white patients often had elderly onset and cervicobrachial vascular involvements, whereas nonwhite Differences in the clinical features of TA between children and adults have also been noted. 14, 23 Thus, the clinical features of TA may differ, depending on ethnic backgrounds, age, and sex. However, these associations are still not fully clarified.
To elucidate the current clinical status of newly diagnosed TA patients in Japan, we report the results of accumulated data from the nationwide registration forms submitted by newly diagnosed and registered TA patients. We aimed to determine their onset age-specific and sex-specific features to provide information for the early diagnosis of TA and to clarify the effects of time interval from onset to registration on their clinical status.
Methods
This study was performed as part of the research project by the Clinical Research Committee for Large Vessel Vasculitis in 2011 to 2013, a subdivision of the Research Group for Intractable Vasculitis in the Specified Disease Treatment Research Program conducted by the Japanese Ministry of Health, Labor and Welfare. The 2 types of nationwide registration forms were the new registration form and the renewal registration form. A personal identification number is given to each patient on registration. After the first registration, patients received the renewal registration form even if they had missed renewing their registration for years. We pooled and analyzed the data obtained from the forms for new registration submitted by the medical recipients with TA between April 2001 and March 2011.
To clarify the clinical characteristics of newly registered TA patients, we reviewed sex and onset age structure, including the prevalence of familial history. Several items at registration were compared between the specified groups to evaluate onset age-and sex-specific clinical features and the effects of delayed registration: chief complaints at onset between male and female patients and between the groups subdivided by age at onset (≤40 versus >40 years) and clinical symptoms and findings, complications, angiographic findings, and disease severity between male and female patients and between the groups subdivided by the interval from onset to registration (<1 versus ≥1 year) and by age at onset (≤40 versus >40 years). Subdivision by age at onset was applied only to the patients who registered early (<1 year from onset) to estimate the detailed onset features of the groups.
Age at onset was calculated from the birth year and onset year if it was not given on the registration form. Because the chief complaints at onset were reported without a uniform structure, we categorized them into items modeled on the list of the clinical symptoms and findings in this form. All complaints were counted if a patient had multiple complaints. Information on several clinical symptoms, findings, and complications was presented as checklists. We considered unchecked items as absent. Angiographic findings were filled in according to the angiographic classification of the International TA Conference in Tokyo 1994 (Hata classification). 2 Disease severity was classified according to the criteria of the Japanese Research Committee for Intractable Vasculitis (Table 1) .
Statistical Analysis
The distributions of the age at onset were expressed as 5-year age groups (starting from 0-4 to 80-84 years). Continuous data were described as median (quartile 1-3). Categorical data were expressed as column percentages. Medians were compared by use of the Wilcoxon rank-sum test. Prevalences were compared with the Pearson χ 2 test. All statistical analyses were performed with JMP statistical software (version 10.0.2; SAS Institute, Cary, NC). A value of P<0.05 (2 sided) indicated a significant difference.
Results
During the 10-year study period, 7779 recipients submitted their individual clinical registration forms. There were 1946 forms for new registration; however, 574 forms were excluded because of incomplete data. Therefore, 1372 newly registered patients were enrolled in this study.
Clinical Characteristics
The studied patients consisted of 222 male patients (16.2%) and 1150 female patients (83.8%), with male:female ratio of 1:5. Family history was observed in 3.0% (n=41) of the newly registered patients. Among them, 778 patients (56.7%), including 675 female patients, were ≤40 years of age at onset. The median age at onset was 35 years (quartiles 1-3, 22-56.8 years).
The distribution of age at onset showed a double peak in the graphs for all patients and female patients (Figure) . The major peak was observed in the 15-to 29-year age group, and the minor broader peak was observed in the 50-to 74-year age groups. In male patients, there were 2 peaks with a similar height observed in the 25-to 34-year and the 50-to 74-year age groups.
The median age at onset of male patients (43.5 years) was significantly higher than that of female patients (34 years; P<0.001). About half of the patients had registered <1 year from onset (122 of 222 male patients and 544 of 1150 female patients). However, there were more female patients with a long delay from onset than male patients. The median time interval between the onset and the registration was 0 years (quartiles 1-3, 0-2 years) in male patients and 1 year (quartiles 1-3, 0-6 years) in female patients (P=0.001). In patients who registered at ≥1 year from onset, the median time interval from onset to registration was 2 years (quartiles 1-3, 1-8.8 years) in male patients and 6 years (quartiles 1-3, 1-18.3 years) in female patients; therefore, the median age at registration was 52.5 years (quartiles 1-3, 35-67.8 years) in male patients and 51 years (quartiles 1-3, 32-64 years) in female patients.
The most frequent chief complaints were systemic manifestations, mostly fever and malaise. These were followed by head complaints, mostly dizziness/vertigo, headache, and neck pain, and subsequently by upper-limb and body pain complaints (Table 2) .
Clinical Symptoms and Findings
The most frequent clinical symptoms/findings at registration were also systemic, but those of the upper limbs were noted more frequently than those of the head (Table 4 ). These were followed by hypertension and heart symptoms.
Female patients with late registration (≥1 year) had more symptoms/findings than those with early registration (<1 year). The incidence of hypertension in male patients was higher than that of the clinical symptoms/findings of the head, and when restricted to those with late registration, the incidence of hypertension even surpassed that of the clinical symptoms/findings of the upper limbs.
In patients with early registration, subdivision by onset age revealed that the increased incidence of hypertension surpassed that of the clinical symptoms/findings of the head in patients with onset age >40 years in both sexes (Table I in the online-only Data Supplement).
Complications
The most common complication was hypertension, followed by aortic valve regurgitation (AR). Male patients (versus female) or patients with late registration (versus early registration) had more complications (Table 5 ). Male patients (versus female) had an increased incidence of complications of ischemic heart disease, eye complications, aortic aneurysm, renal disorders, and hypertension, including renal arterial stenosis. In female patients, those with delayed registration (versus early registration) had an increased incidence of various complications, including AR, ischemic heart disease, eye complications, aortic aneurysm, renal disorders, hypertension, and brain ischemia. In contrast, the delayed registration-related increase in the number of complications in male patients was observed only for AR and hypertension.
In patients registered at <1 year from onset, subdivision by onset age revealed that female patients with onset age >40 years (versus ≤40 years) had an increased incidence of various complications. Male patients with onset age >40 years (versus ≤40 years) had an increased incidence of cataract and hypertension (Table II in the online-only Data Supplement).
Angiographic Classification of Affected Arteries
Angiogram information was obtained in 1335 of 1372 patients (97.3%; Table 6 ). 2 The most common angiographic classifications were types I and V in both sexes: Type I was dominant in female patients, and type V was dominant in male patients. The additional characteristic feature of male patients was their relatively high proportion of type IV lesions. Regardless of duration from onset to registration, the distribution of arterial lesions was similar in both sexes.
When analysis was restricted to patients registered <1 year after onset, the distribution of lesions differed in female patients. Patients with younger onset (<40 years) had higher proportions of type I, IIa, and IIb, whereas patients with older onset (≥40 years) had a higher proportion of type V and coronary artery lesions (Table III in the online-only Data Supplement).
Disease Severity
Grade II was the most commonly observed disease severity (Table 7) . In both sexes, a significantly larger proportion of grade III or greater was observed in patients with delayed registration concurrently with a high incidence of grade I. This tendency was also observed in female patients with onset age >40 years in patients registered <1 year (Table IV in 
Discussion
We showed the overall clinical picture of newly registered Japanese TA patients, including their age-sex structure. To the best of our knowledge, this is the largest series of TA patients that has been evaluated in Japan and described in Japanese and world reports. This is also apparently the largest analysis to define the age-specific and sex-specific clinical features of TA patients in correlation with the interval from onset.
Age at Onset and Sex
Our study showed a larger proportion of male TA patients and an older age at onset than the previous study conducted in 1998 in Japan; that is, male patients constituted 12.6% of 897 patients (P=0.02 versus the present result). The distribution of age at onset in female patients peaked in the 16-to 20-year age group, whereas that in male patients showed no peak. 1 Female patients with age at onset ≤40 years, the classic icon of TA, still made up a major proportion, but they did not account for half of the current new patients. TA diagnosis is easy in young female patients on the basis of their cervicobrachial symptoms. However, female patients who had developed TA at ≤40 years of age with chief complaints in 
Categorical data are expressed as n (column % The male proportion and older age at onset make it hard to distinguish TA from giant-cell arteritis (GCA). GCA is rare in Asia. It develops after 50 years of age and is not rare in male patients. 24 GCA vascular lesions commonly occur in the cranial arteries, whereas aortic lesions have recently been shown in 67% to 83% of patients with positron emission tomography-computed tomography. 25, 26 TA and GCA are different in terms of their genetic susceptibility, pathohistology, and response to steroid therapy. [27] [28] [29] However, the differential diagnosis depends primarily on sex and age at onset, particularly in patients without temporal arteritis. 1, 19, 30 Japanese diagnostic criteria of TA do not depend on age at onset 1 ; thus, this could be part of the reason for the large proportion of TA patients with elderly onset in the present study. On the other hand, patients are usually undergoing treatment when they apply for registration based on the diagnosis of TA because clinicians 
Categorical data are expressed as n (column %). AR indicates aortic valve regurgitation; IHD, ischemic heart disease; Q1-Q3, quartiles 1-3; and RAS, renal artery stenosis.
*Regurgitation grade measured by color Doppler ultrasound. usually start medical treatment as soon as they consider the possibility of vasculitis. Patients with a good response to initial therapy or a self-limited course might not have TA.
The current patients who presented at >40 years of age consisted of a large proportion of male patients, often with extensive aortic lesion. There is more controversy on the aortitis features found in GCA than on the difference between TA and GCA. 31 Isolated or idiopathic aortitis is also detected in elderly patients, possibly predominantly in male patients, but often with few or mild symptoms. In our study, patients with a later onset had similar or more extra-aortic chief complaints, findings, or complications than patients with an earlier onset; they were more likely to be TA patients. Because only a few TA patients had a family history, the cause of aortitis appears to include largely other unknown factors.
Clinical Features and Vascular Involvements
Many patients had symptoms in the cervicobrachial area and vascular involvement in the aortic arch and its branches, as described previously. 2, 4 The present data clearly showed that the patients hardly become aware of arm symptoms; female patients may have more chief complaints at onset age ≤40 years, but possibly more body pain than arm complaints. Careful physical examination of patients with chronic unexplained manifestations should facilitate an early TA diagnosis, even if the patients do not complain of arm symptoms. Hypertension is also a major TA complication that influences patients to visit a hospital on learning the condition, particularly young patients, as shown in our data. Renal artery stenosis was observed in 17% of male patients with age at onset ≤40 years; notably, there was a high proportion of hypertension among these patients. On the other hand, the prevalence of hypertension was disproportionally large relative to the prevalence of renal artery stenosis in patients with age at onset >40 years. The prevalence of other findings and complications, possibly in the eyes, also could have been affected by general developments related to aging or sex. Nevertheless, AR and aortic aneurysm were the major complications even in young patients.
The vascular sites affected in Japanese TA patients were previously reported from a single center; Hata classification type V was the most common classification, and there was no difference in the age at onset. 2, 4 As in the results of the last study in 1998 (showing >40% of type I and ≈25% of type V), the most common was type I in the present results, but only in female patients with age at onset ≤40 years. Our study suggests that aortic lesions tend to extend more in male patients and in those with an older age at onset. Previous reports from countries with a high proportion of male patients also showed a high prevalence of extensive aortic involvements, 2, 13, 32 suggesting that sex may play a role in the common vascular sites of TA. The extension of vascular involvements might have been attributable to the superior capability of current diagnostic imaging techniques in detecting such involvements. Age-related vascular changes might have also affected the angiogram findings. However, extensive lesions were also frequently observed even in patients with a younger age at onset, and localized abdominal lesions were observed in male patients with elderly onset at a high prevalence. On the other hand, renal artery stenosis was frequently observed in male patients with a younger age at onset. A high prevalence of localized abdominal aortic lesion was also reported in juveniles consisting of 23% male patients. 14 This tendency of male patients to have abdominal involvements has also been reported by Sharma and Jain, 16 who found that female patients tended to have involvement of the aortic arch and its branches. Furthermore, aortic aneurysm may frequently develop in male patients, even in the early stage from onset. Vascular inflammation could be both extensive and intense in male patients; systemic complaints and symptoms appeared to be more remarkable in male patients.
The prevalence rates of each heart-related symptom and the sensation of dyspnea were almost comparable to those of each complication (AR grade III or greater or ischemic heart disease) and vascular involvements (coronary or pulmonary arteries). Another report from a single Japanese institute showed a higher frequency of coronary involvements in patients with age at onset ≥40 years (28.6%) 4 than the present result. Several studies from different countries have shown coronary and pulmonary involvement in 40% to 60% of TA patients. [33] [34] [35] [36] [37] [38] [39] Microcirculatory dysfunction has also been suspected. 40 However, all these studies have used imaging techniques with fine lesion detectability such as positron emission tomography-computed tomography, magnetic resonance angiography, and computed tomographic angiography. It is possible that the patients in our study, particularly those without cardiopulmonary symptoms, did not routinely undergo complete examination of the coronary and pulmonary arteries, and thus clinicians did not fill in the registration forms because patient authorization does not require the presence of coronary or pulmonary involvements. Even so, our data were likely to support previous suggestions that ischemic heart disease in TA patients may be associated with renovascular hypertension, older age at onset, male sex, aneurysmal dilatation, or Hata type V.
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Disease Severity
The disease severity classification of the Japanese Research Committee for Intractable Vasculitis gives a more severe grade to organic damage than to inflammation activity and may have some ambiguities: The categorization of the grade of patients with a small aneurysm or mild AR is not clear, and the indicators of severe renal disorder are not defined (eg, the severity of grade IV or greater was not comparable to the complications corresponding to grade IV or greater). Nevertheless, ≈75% of the patients with early registration (<1 year) were categorized into grade II or greater (indication for medical treatment). In contrast, patients with delayed registration (≥1 year) were categorized into a more severe form of grade III or greater (indication for invasive treatment). The time interval between diagnosis and registration is not usually delayed because patients who registered can receive their subsidy. Although the exact causes of registration delay were unclear, we speculated that delay in registration indicated delay in diagnosis and subsequent treatment, which might be indispensable for the prevention of disease progression. Interestingly, the extent of vascular involvements did not increase in patients with delayed registration, despite their increased clinical symptoms/findings, complications, or higher grade of disease severity. The anatomic sites of vascular lesions might be determined at the initial phase of the disease according to onset age or sex characteristics, whereas progression of the disease at the sites could be affected by treatment.
On the other hand, a high frequency of grade I was observed even in patients with late registration (≥1 year). There could be 2 types of diseases in TA: progressive disease and stable disease with few symptoms.
Strengths and Limitations
This study presents cross-country epidemiological research on TA involving the analysis of medical recipients. We believe that almost all Japanese TA patients have registered because this is a prerequisite for receiving financial benefit. Thus, we consider that the majority of the newly affected Japanese TA patients were evaluated in this study. However, there may be an overdiagnosis of patients in this series. Considerable subjectivity in the estimation of age at onset and assessment of the type of vascular lesions or disease severity cannot be completely excluded. However, to the best of our knowledge, this study involved the analysis of the largest available data set for understanding the current status of all newly registered Japanese TA patients. In our analysis of the clinical symptoms, findings, and complications, we treated the missed items on the checklist as absent. However, the prevalence did not differ substantially from the prevalence stated previously, 2 supporting the appropriateness of our analysis. The present analyses of the clinical features of TA in relation to onset age and sex may help clarify the epidemiological and pathological features of TA patients from reports in other countries.
Conclusions
Among the newly registered Japanese TA patients, the proportion of female patients with age at onset ≤40 years did not account for half of the registered patients, and the number of male patients and the number of patients with a later age at onset have increased. The clinical symptoms and findings were most commonly observed in the cervicobrachial area, occasionally in patients who were unaware of arm pain. The clinical and angiographic features of the TA patients were different according to onset age and sex. The involvement of the aortic arch and its branches was the most common vascular lesion. However, patients with a later age at onset and male patients had additional lesions in extensive areas of the aorta, regardless of the interval from onset to registration. Disease severity was greater in patients who registered at ≥1 year from onset Categorical data are expressed as n (column %). Q1-Q3 = quartile 1-3. AR = aortic valve regurgitation, IHD = ischemic heart disease, F = findings, RAS = renal artery stenosis *Regurgitation grade measured by color Doppler ultrasound method.
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